11 Beta-hydroxysteroid dehydrogenase type 2 in the postnatal and adult rat brain.
11 Beta-hydroxysteroid dehydrogenase (11 beta-HSD) catalyses the interconversion of active corticosterone and inert 11-dehydrocorticosterone. The recently discovered type 2 isozyme (11 beta-HSD-2) is a high affinity, NAD-dependent, exclusive 11 beta-dehydrogenase, which rapidly inactivates glucocorticoids. Thus the enzyme generates aldosterone-selectivity for intrinsically non-selective mineralocorticoid receptors in vivo as well as excluding glucocorticoids from glucocorticoid receptors, the latter being particularly important during development. Aldosterone exerts selective central effects upon salt appetite and blood pressure whilst glucocorticoids have potent effects upon postnatal neurogenesis and brain remodelling. We examined 11 beta-HSD-2 expression during postnatal ontogeny and in adult rat brain. High 11 beta-HSD-2 mRNA expression was found specifically in the postnatal thalamus and the external granule cell layer of the cerebellum. Expression peaked at the end of the first postnatal week and declined rapidly thereafter. Postnatal brain showed considerable activity of high affinity 11 beta-HSD-2 which paralleled expression of 11 beta-HSD-2 messenger ribonucleic acid (mRNA). Adult brain showed high 11 beta-HSD-2 mRNA expression limited to the subcommissural organ, with lower expression in the ventromedial nucleus of the hypothalamus, amygdala, locus coeruleus and nucleus tractus solitarius. These discrete areas are compatible with proposed selective central actions of aldosterone on blood pressure (subcommissural organ, nucleus tractus solitarius) and salt appetite (ventromedial nucleus, amygdala). In contrast, early postnatal 11 beta-HSD-2 coincides with glucocorticoid receptor rather than mineralocorticoid receptor expression, and areas of expression are among the regions where glucocorticoids have been demonstrated to have profound effects upon neuronal division, growth and maturation.